The present note is concerned with two connected and highly important fundamental questions of physics and cosmology, namely if E8E8 Lie symmetry group describes the universe and where cosmic dark energy comes from. Furthermore, we reason following Wheeler, Hartle and Hawking that since the boundary of a boundary is an empty set which models the quantum wave of the cosmos, then it follows that dark energy is a fundamental physical phenomenon associated with the boundary of the holographic boundary. This leads directly to a clopen universe which is its own Penrose tiling-like multiverse with energy density in full agreement with COBE, WMAP and Type 1a supernova cosmic measurements.
Introduction
The exceptional E8 Lie symmetry group played a major role in condensed matter physics and developing various superstring theories as well as high energy physics (see Ref. 1 and references therein). It was also used for instance by the present author in quantum cosmology and in connection with the issue of dark energy [1] - [8] .
The present short analysis continues in this direction and presents a very short and hopefully convincing derivation of the dark energy density of the cosmos, namely E(D) = mc 2 (21/22) which together with the ordinary energy density E(O) = mc 2 /22 adds to Einstein's famous density E = mc 2 , where m is the mass and c is the speed of light [1] - [4] . We note that the present analysis is partially motivated by the considerable success of using E8 topology in condensed matter physics theory and experiment [9] [10]. Finally we give a global justification of the entire present theory by invoking Wheeler's boundary of a boundary principle [11] [12] and the HartleHawking no boundary proposal [13] [14] . We stress that our confidence in our explanation of dark energy [11] - [23] stems not only from its simplicity and agreement with Wheeler, Hartle and Hawking's analysis but mainly from the agreement with the most recent accurate measurements [6] - [9] and observations [23] .
Analysis
Let us start by assuming the universe to be described by E8 world and a second E8 shadow world [1] . This adds to |E8E8| = 496 dimensions. We split these dimensions into 3 + 1 = 4 dimensions related to the classical relati- ( ) ( )
Needless to say we could have argued the case slightly differently using Einstein's density E = mc 2 where D Dim
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To find the net real non-entangled weight we intersect the above with Hardy's entanglement and find ( 
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The dark energy density is consequently [17] - [21] ( ) ( ) ( ) ( )
exactly as established in previous publications [1] - [4] .
Wheeler, Hartle and Hawking Global Justification of Dark Energy
In this section we outline a global justification for the physical existence of dark energy [22] . Our main strategy is to link dark energy to the extension of Wheeler's boundary of a boundary principle [11] [12] to the no boundary proposal of Hartle-Hawking [13] [14] . In turn this proposal is revised in such a manner as not to equate zero with empty as originally done by Wheeler [11] [12] . By contrast we take here the mathematically more stringent notion of equating emptiness not with the non empty zero set but with the truly empty set denoted traditionally with the Scandinavian letter Ø [15] [16] . This is far from being only a mathematical requirement because the zero set models the quantum particle while the empty set models the quantum wave as has been well established in the last two years [17] - [20] . Seen that way it becomes abundantly clear that the boundary of the holographic boundary of our universe is an empty set [1] - [4] [17]- [22] . In other words dark energy constituting 95.5% of the total energy density must be contained in the Hartle-Hawking wave function of the cosmos located at the boundary of the holographic boundary of a Penrose tiling-like universe which is open and closed, i.e. clopen as well as being its own multiverse as reasoned sometime ago [22] and confirmed by recent observations [23] . It follows then that the dark energy density is given by
 where 26 is the number of Bosonic strings, 5 is the dimensionality of Kaluza-Klein spacetime and 4 is Einstein's spacetime dimensions [17] - [20] . We have thus a very persuasive mental picture and a satisfactory geometrical topological model to go with it. In this picture we live in the Penrose multiverse space surrounded with 4.5% ordinary energy and experience local attractive gravity while at the boundary of the holographic boundary of our compactified hyperbolic fractal Klein-Penrose universe which has 95.5% dark energy we have negative gravity pulling the universe apart [3] [17]- [20] .
Conclusion
The present analysis shows once more the unity of theoretical physics and cosmology in a simple but impressive way [1] - [4] . Using E8E8 exceptional Lie symmetry group of superstring theory, an exact expression for the ordinary and dark components of the cosmic energy density are obtained which are in full agreement with measurements [1] [6]- [8] . Thus we can state with reasonable confidence that E8 describes our universe and its dark energy just as it describes fundamental experiments in condensed matter physics [9] [10] . These conclusions and the theory behind them find a global convincing justification in our way of interpreting the work of Wheeler, Hartle and Hawking where the universe is viewed as a compactified Klein-Penrose disc representing a 't Hooft-Susskind hologram of a multiverse. Since the boundary of this holographic boundary is an empty set, then it follows that it is equivalent to a Hartle-Hawking quantum wave for the cosmos and contains the 95.5% dark energy density. Very recent observation seems to confirm this picture [23] .
